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The in vitro antimalarial activity of the root extract in partly supports the 
ethnobotanical use of the plant to manage malaria. Clematis brachiata Thunberg 
(Ranunculaceae) is used in Kenya for the management of headaches, malaria and 
other febrile illnesses, abdominal disorders, yaws and for skin disorders. Old stems 
and leaves a re  chewed for the management of toothaches and sore throats. Extracts 
of the plant were subjected to tests for antimalarial, antibacterial and antifungal 
activity. The toxicity of the extracts was assessed using the brine shrimp lethality 
bioassay. The root extract gave the highest in vitro antimalarial activity against the 
mulitidrug resistant strain, Plasmodiumfalciparum VWS (ICS0=39.24 pglml). The 
stem and leaf extracts had insignificant antiplasmodial activity. The leaf, stem and 
root extracts had no bacterial o r  fungal inhibitory effects even a t  very high 
concentrations of 10 mglml. The LDSo values of the stem and leaf methanol extracts 
against the brine shrimp larvae was 365.60 and 66.5 pglml, respectively. 
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INTRODUCTION 

Clematis brachiata Thunberg (Ranunculaceae) is 
a shrubby climber growing between 700 and 3000 
feet above sea level [I]. In Kenya, an infusion of 
the roots is used to manage diarrhea and causes 
purgation. The leaves are applied locally to 
manage unspecified skin disorders and yaws. The 
fresh flowers and roots are inhaled for the 
management of headache [2]. In Tanzania, an 
infusion of the leaves is used to manage malaria 
while the roots are reported to be highly toxic [3]. 
An infusion of the fresh juice of the leaves is 
taken to manage headaches and abdominal 
disorders [3,4]. 

The- leaves and old stems of C. brachiata are 
chewed by the Kikuyu of Kenya for the 
management of toothache and sore throat [ 5 ] .  The 
leaf macerates and leaf juice from Rwanda 
showed antimalarial activity [6].  An ethanol- 
water (80 %) extract of the leaf had potent anti- 
inflammatory activity [7]. Ethanol extracts of the 
dried root from Rwanda showed uncertain activity 
against coxsackie, measles and polioviruses. The 

extract was inactive against herpes and semlicki- 
forest viruses [8]. A methanol extract of the leaf 
(1.0 mg/ml) showed 100 % activity against 
Trichomonas vaginalis [9]. The methanol extract 
of the dried root (10 mg/ml) from Tanzania was 
inactive against Shigella boydii and Neisseria 
gonorrheae but showed weak activity against 
Staphylococcus aureus [ ; 31. 

Phytochemical screening shows the presence of 
tannins, sterols, coumarins, saponins and 
flavonoids [4]. Available literazui-e shows that no 
compounds have been isolated from C. brachiata 
to date. 

The ethnomedicinal use of the plant to manage 
malaria, yaws and sore throats prompted the 
search for antimicrobial activity. 

MATERIALS AND METHODS 

Collection and identification of the plant 

The plant was collected in the months of August 
and September 1997 from Kiambu district, Kenya. 
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The plant was authenticated at the National 
Herbarium, (National Museums of Kenya) and 
voucher specimens were deposited at the 
Department . of Pharmacology and 
Pharmacognosy, Faculty of Pharmacy, University 
of Nairobi. The leaves and stem were dried 
separately at room temperature and ground to a 
fine powder. 

Preparation of extracts 

Two hundred and fifty grams of the dried leaf, 
root and stem powder were separately subjected to 
extraction by cold maceration with 1L of 80-v/v 
% methanol - water for seven days. The solvent 
was changed daily. The extract was filtered and 
reduced to dryness under vacuum. The extracts 
were used ,for pharmacological investigations. 
The yieldbrof the cold methanol extracts of the 
stem, leaf and roots were 20.0, 17.0 and 40.4 % 
W/W, respectively, of the dried plant part. 

In addition, about 500 g of stem powder was 
successively subjected to Soxhlet extraction using 
disQppe~oleum ether and methanol each for 48 
hours in thajibrder. The extracts were evaporated 
to, dmpyq,pnder vacuum. The methanol extract - .  , , ' .  . .  . I ! >  

-was disy$y$$jn about 500 ml of water and 
art&i,~ne&.~~~cessively with about 2 of petroleum 

P.!i,i>- 

g/y$"4Q iF -6b0c), chloroform and ethyl acetate. 
The mr,&fiactions were reduced to dryness under 
i t .  

vacuum, 4be yields of the petroleum ether and 
~ ~ & ~ ~ ~ $ r ~ c t s  were 0.8 % w/w and 14.9 % 
w/igof the dried stem powder, respectively. The 
yields of the petroleum ether chloroform and ethyl 
~ e ~ f e , ~ r a c t i q n s - o f  the methanol extract were 0.7, 
Q& an$0:6,,,% w/w of the dried stem powder, 
~ ? ? ~ f ~ f  1vely .. 

>.t, \:\ 
Test for antimalarial activity 

A chloroquine resistant strain of Plasmodium 
falciparuh ~ I / S  was kindly provided by Kenya 
~edical'@&earch Institute (KEMRI) Parasitology 
Laboratory. It was cultured in red blood cells 
suspended in RPMI 1640 (Life Technologies, 
Grand Island, New York, U. S. A.) solution 
supplemented with heat-treated frozen-pooled 
human serum. The in vitro antiplasmodial test by 
inhibition of uptake of radioactive 'H- 
hypoxanthine was carried out as previously 

described [ I  I]. The ICso was determined using 
the Q-PRO program provided by Welcome Trust 
Laboratory, Kenya. 

Brine Shrimp Lethality Bioassay 

Brine shrimp (Artemia salina) eggs were 
obtained from Interpret Ltd., Dorking, England. 
Marine salt was obtained from Nairobi Pet Shop, 
Nairobi and baker's yeast from Excel Chemical 
Ltd., Nairobi. The method used is previously 
described [12]. The LDSO (95% confidence limit) 
was determined using the Finney Probit 
Computer Program for analysis of quanta1 data 
obtained from Prof. J. C McLaughlin, Purdue 
University, U.S.A. 

Test for antibacterial and antifungal activity 

Aspergillus niger, Candida albicans , Escherichia 
coli, Pseudontonas aeruginosa and 
Staphylococcus aureus were obtained from the 
stock cultures of the Drug Analysis and Research 
Unit (D.A.R.U., Faculty of Pharmacy, University 
of Nairobi). Neisseria gonorrheae was obtained 
from the Department of Medical Microbiology, 
University of Nairobi. All bacteria except N. 
gonorrheae were grown on Mueller Hinton 
medium (Oxoid, Unipath Ltd., Hampshire, 
England). N. gonorrheae was grown on Thayer 
Martin medium (Becton Dickinson and Co., 
Cockeysville, MD, USA) without inhibitor under 
anaerobic conditions. All fungi were grown on 
Sabouraud Dextrose medium (Topley House, 
Bury, England). Clotrimazole and ciprofloxacin 
were provided by D. A. R. U. and were used as 
the positive controls. Chloroquine diphosphate 
was obtained from Laboratory and Allied. 
Nairobi. Sterile water was used as the negative 
control. Antimicrobial activity was tested by the 
well diffusion method [13,14]. 

RESULTS AND DISCUSSION 

Test for antimalarial activity 

The ICSo of the cold methanol extract of 
Plasmodium falciparunl the root extract against 
the drug resistant strain is about 39.24 pdml. 
Based on a scale used by Weenen et al. [15], the 
root extract has good antimalarial activity. The 
leaf extracts did not show any antimalarial 
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activity. These results support the ethnobotanical 
use of the roots in Kenya for the management of 
malaria. 
Unlike Kenya, in Rwanda and Tanzania the leaves 
of C. brachiata are used for the management of 
malaria and the leaf extracts of the plant collected 
in Rwanda have in vitro antimalarial activity [6]. 
This discrepancy can be explained by the different 
environmental characteristics such as climate and 
soil quality leading to different phytochemical 
characteristics and hence differences in the 
pharmacological profiles [ 161. 

Brine shrimp lethality assay 

The LDSo of various extracts against brine shrimp 
larvae are presented in Table 1. 

Table 1: The LDS0 of various extracts of 
(clematis brachiata) against brine shrimp 
larvae 

Plant Extraction Solvent LD50 
Part Method (pglml) 
Leaf Soxhlet Methanol 66.50 
Stem Soxhlet Petroleum ether 57 1.70 
Stem Soxhlet Methanol 365.60 
Stem LiquidILiquid Petroleum ether 1 16.60 

Partition 
Stem LiquidrLiquid Chloroform 59.80 

Partition 
Stem LiquidILiquid Ethyl acetate 23.10 

Partition 

The activity of the Soxhlet methanol extract of the 
leaves (LDSo = 66.50 pg/ml) was about seven 
times that of the stem. The leaves have high 
activity against brine shrimps. The crude extracts 
have relatively high lethality and this supports the 
observation in Tanzania that the plant is generally 
toxic [3,4]. Out of all the extracts, the ethyl 
acetate extract of stem had greatest activity 
against brine shrimps (LDSo = 23.10 pg/ml). Spot 
tests showed that it has the highest amounts of 
coumarins, flavonoids and anthraquinones. The 
chloroform extract of the stem had the second 
highest activity against brine shrimps. Its 
composition was similar to that o f  the ethyl 
acetate extract. The petroleum ether extract of the 
stem had the least activity against the brine 
shrimps. 

The brine shrimp lethality assay is used to detect 

compounds with potential cytotoxic and 
insecticidal activity [I 7,18,19]. The plant may be 
a potential source of cytotoxic and insecticidal 
compounds. 

Antimicrobial activity 

None of the extracts of the leaf, stem and roots 
showed any antibacterial or antifungal activity. 
Lack of antimicrobial activity was unexpected 
since the plant is used in the management of skin 
disorders, sore throats and yaws. A previous 
study showed that methanol extracts of the dried 
root (10 mglml) of the plant collected in Tanzania 
was inactive against Shigella boydii and Neisseria 
gonorrheae but showed weak activity against 
Staphylococcus aureus [ 1 01. 

CONCLUSION 

The root extract of C. brachiata has good in vitro 
antimalarial activity. This in part supports the 
ethnobotanical use of the roots in Kenya for the 
management of malaria. The leaf extract showed 
very high activity against brine shrimps and could 
be a potential source of bioactive compounds. 
The plant lacks antibacterial and antifungal 
activity. 
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